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Synthesis of 1-Phenyl-2-methyl-4-ethylpyrazol-5-one

By Yuon-Fong CHI' AND MARGARET CHUN-HwaA YANG

This short paper describes a method for syn-
thesizing 1-phenyl-2-methyl-4-ethylpyrazol-5-one,
a compound similar in constitution to the well-
known antipyretic, antipyrine, and which may
prove to have similar physiological action. Start-
ing with ethyl formylbutyrate, the sodium salt
of which was prepared by Johnson and Menge?
and Chi and Tien,?® the writers were able to syn-
thesize this pyrazolone in a good yield by reaction
of the aldo-ester with phenylhydrazine to form
1-phenyl-4-ethylpyrazol-5-one, followed by treat-
ment of the latter with methyl iodide in methyl
alcoholic solution.

Experimental Part

Ethyl Formylbutyrate.—Twenty-three grams of sodium
(1 mole) in wire form was suspended in anhydrous ether,
and a mixture of 127.6 g. of ethyl butyrate (1.1 mole) and
81.4 g. of ethyl formate (1.1 mole) dissolved in anhydrous
ether were added slowly. For the completion of the reac-
tion, it required about forty hours at ordinary temperature.
The mixture was then shaken with ice water, to dissolve the
sodium salt of ethyl formylbutyrate. The ethereal solu-
tion containing the unreacted esters assumed a red color,
and was separated from the aqueous solution containing
the sodium salt of the required aldo-ester. This aqueous
solution, cooled in ice mixture, was acidified with the cal-
culated amount of acetic acid, whereupon the free aldo-
ester separated as a brownish-yellow oil. It was then ex-
tracted with ether, washed with sodium carbonate solu-
tion, and with water and lastly dried over sodium sulfate.
After the solvent had been removed, it was fractionated
under vacuwmn several times. 7The ester boiled at 37-38° at
2 mm. pressure, and the yield was 16 g.

Anal. Caled. for C;H1;0;: C, 58.29; H, 8.39. Found:
C, 57.90, 58.01; H, 8.35, 8.55.

Semicarbazone.—The aldo-ester and semicarbazide in-
teracted normally in alcohol solution at ordinary tempera-
ture to give the semicarbazone. This was recrystallized
from boiling water and melted at 108-108.5°.

Anal. Caled. for CiHysO3N,;: C, 47.73; H, 7.52; N
20.89. Found: C, 47.75; H, 7.63; N, 21.22, 21.08.

4-Ethylisoxazol-5-one.—Five grams of ethyl formyl-
butyrate was added to an aqueous solution of hydroxyl-
amine prepared by treating 7.4 g. of hydroxylamine hydro-
chloride dissolved in water with 3.25 g. of aniline. After
heating on a water-bath for two hours water was added and
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the isoxazol extracted with ether and the solution dried
with sodium sulfate. The isoxazol boiled at 113-114° at 2
mm. pressure., The yield was 2.1 g.

Anal. Caled. for C;HO,N: N, 12.39. Found: N,
12.1, 12.11.

1-Phenyl-4-ethylpyrazol-5-one. Method A.—One gram
of the aldo-ester was treated with 0.75 g. of phenylhydra-
zine, and the mixture heated on a water-bath for about two
hours. After cooling, the reaction mixture solidified to a
crystalline mass of the required pyrazol. This crystallized
from 959, alcohol or from benzene-petroleum ether in
colorless prisms, melting at 99-99.5°. The yield was 70%,.

Anal. Caled. for C;jH;;ON,: C, 70.17; H, 6.43; N,
14.90. Found: C, 69.76; H, 6.52; N, 15.3, 15.07.

Method B.—Ethyl formylbutyrate was treated with an
aqueous solution of the required amount of phenylhydra-
zine hydrochloride, and then acidified with a few drops of
concentrated hydrochloric acid. The mixture was shaken
occasionally, and allowed to stand for about eight to nine
days. The ester gradually dissolved and finally a yellow-
ish oil appeared suspended in the solution. This was sepa-
rated and the filtrate was exactly neutralized with 259,
ammonia, when the pyrazolone separated. On account
of its amphoteric character an excess of ammonia was
avoided. It was recrystallized from benzene-petroleum
ether in prisms and melted at 99.5°, The yield was poor.

Anal. Caled. for C;;H1,ON,: N, 14.90. Found: N,
14.94, 15.13.

1-p-Nitrophenyl-4-ethylpyrazol-5-one.—One gram of
the aldo-ester interacted at water-bath temperature with
p-nitrophenylhydrazine to form this pyrazole compound.
It was purified by recrystallization from 959, alcohol, and
melted at 212-214° with slight decomposition.

Anal. Caled. for C;;H;;OsN;3: N, 18.03. Found: N,
18.15, 18.33.

1-p-Bromophenyl-4-ethylpyrazol-5-one.—By action of
the aldo-ester on p-bromophenylhydrazine for one and one-
half hours. After purification by recrystallization from
benzene-petroleum ether, it melted at 170-171°,

Anal. Caled. for CyHuON,Br: Br, 29.93. Found:
Br, 29.81.

1 - Phenyl - 2 - methyl - 4 - ethylpyrazol - 5 - one.—Five-
tenths gram of 1-phenyl-4-ethylpyrazol-5-one and 0.38 g.
of methyl iodide were dissolved in a small quantity of
methyl alcohol and heated at 100-110° in a bomb tube for
about eight hours. After the completion of the reaction
the solvent was removed and the residue, after decoloriz-
ing with sulfurous acid, was treated with dilute sodium
hydroxide solution to dissolve unchanged pyrazolone.
The fraction insoluble in alkali solution was extracted
with benzene, From the benzene solution the above
pyrazole separated in crystalline form. The yield was 0.2
g. It was purified by recrystallization from benzene-
petroleum ether, and melted at 121-121.5°,
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Caled. for C;HON:: C, 71.25; H, 6.98; N,
Found: C, 70.96; H, 6.99; N, 13.84.

Anal.
13.86,

Summary

1. The preparation of pure ethyl formyl-
butyrate is described.

2. This aldo-ester reacted with phenylhydra-
zine, nitrophenylhydrazine and bromophenylhy-
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drazine to give the corresponding pyrazolone
compounds.

3. The aldo-ester reacted with hydroxylamine
to give 4-ethylisoxazol-5-one.

4. The methylation of 1-phenyl-4-ethylpyra-
zol-5-one gave 1-phenyl-2-methyl-4-ethylpyrazol-
S-ome.
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Kinetics of the Trivalent Vanadium-Iodine Reaction

By J. B. RaMseEY AND M. J. HELDMAN

In oxidations by iodine in aqueous solutions,
usually containing iodide, several possible oxidiz-
ing molecular species exist: namely, iodine mole-
cules, triiodide ions, hypoiodite ions and hypoiod-
ous acid molecules. That iodine atoms may be
involved under ordinary conditions in the dark
seems improbable, although such an interpretation
is warranted in the photochemical oxidation of
oxalate.! Iodine molecules have been shown to
be a reacting species in several oxidations, among
them, that of phosphorous acid,? of trivalent ti-
tanium® and of ferrous iron.* The oxidation of
arsenious acid by iodine® is an outstanding his-
torical example of those reactions in which
hypoiodous acid molecules are involved in the
rate determining step. Triiodide ion is at least
one of the reacting molecular species in the oxi-
dations of phosphorous acid,? of ferrous iron,* and
of hypophosphorous acid.® It seems probable
that some relation may be found between the
molecular species of iodine involved and the nature
of the reducing species or of its transformation,
after a larger number of kinetic studies has been
made.

The more immediate interest in this reaction is
due to its possible importance in the interpretation
of the induced catalysis of the autoxidation of
hydriodic acid by vanadic acid.” In a general
qualitative survey of the reactions of vanadium in

its different valence states Rutter8 observed that
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the trivalent vanadium-iodine reaction proceeded
at a moderate rate. The stoichiometry of the
reaction may be represented by the following
equation.

2V+++ 4 I~ 4+ 2H;0 = 2VO++ 4 3I- + 4H+

Preparation and Standardization of Stock So-
lutions.—All chemicals were of c. p. grade. The
sodium perchlorate and sodium iodide were shown
free from possible impurities by methods recom-
mended by Murray.® Sodium oxalate from the
Bureau of Standards was the primary standard.
Known solutions of each of the following sub-
stances were obtained as indicated: potassium
permanganate, with sodium oxalate; sodium
thiosulfate, by the Volhard method, under condi-
tions recommended by Bray and Miller;!® sodium
trilodide and potassium iodate, with the sodium
thiosulfate; perchloric acid, with potassium iodate
by the method of Kolthoff;!! sodium iodide and
sodium perchlorate, from accurately weighed
quantities which had been dried carefully (the
former checked by the method of Andrews!?);
ammonium vanadate, iodometrically.1?

The stock solutions of vanadic perchlorate,
V(C104);, were prepared by electrolytic reduction
of vanadyl perchlorate, VO.ClO,. The latter was
formed by mixing vanadium pentoxide, from ther-
mal decomposition of pure ammonium vanadate,
with perchloric acid. The oxide dissolved as the
reduction progressed. A platinized platinum
cathode and a platinum anode were used. The
reduction was followed analytically (by a method
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